Himatanthus drasticus (Mart.) Plumel, commonly known as janaguba, is an important medicinal tree species of the Brazilian savanna that has been used by native American populations of northeastern Brazil since the 1970s in the treatment and healing of a great number of diseases. Recently, the medicinal value of the genus Himatanthus Willd. ex Schult. was confi rmed through pharmacological studies ( Colares et al., 2008 ; Ferreira et al., 2009 ). This may increase the level of harvesting of bark and latex and lead to an overexploitation of natural populations. Harvesting can affect not only individual physiology and metabolism, but also genetic diversity and structure of managed populations ( Ticktin, 2004 ) .
The characterization of genetic diversity, associated with demographic studies, has been applied to the establishment of exploitation criteria for some plant species ( Reis et al., 2000 ; Mariot et al., 2002 ) . However, our present knowledge of the genetic diversity and structure of harvested species is still incipient, especially regarding savanna species. To evaluate the impact of bark and latex harvesting on the genetic diversity of H. drasticus populations, we developed a set of highly polymorphic microsatellite markers, which can be used to determine the genetic diversity and structure, spatial genetic structure, and gene fl ow of H. drasticus populations and to perform paternity analysis. The genetic information obtained with these novel markers will be applied in a sustainable management plan for the species and may also be employed in conservation and genetic improvement programs.
METHODS AND RESULTS
Genomic DNA was isolated from dried leaves of an individual H. drasticus tree, which were sampled in northeastern Brazil (07 ° 23 ′ 51 ″ S, 39 ° 20 ′ 02 ″ W) using a DNeasy Plant Mini Kit (QIAGEN, Valencia, California, USA). A microsatellite-enriched library was constructed according to the protocol described by Billotte et al. (1999) . Genomic DNA samples were digested with the Rsa I restriction enzyme, and the resulting DNA fragments were linked to Rsa I adaptors. A library was enriched for dinucleotide sequences using (CT) 8 and (GT) 8 biotin-labeled probes bound to Streptavidin MagneSphere Paramagnetic Particles (Promega, Fitchburg, Wisconsin, USA). Selected DNA fragments were PCR-amplifi ed using primer sequences complementary to the adaptors, and the amplicons were cloned into a pGEM-T Easy (Promega) vector. Plasmids were transformed into Escherichia coli XL1-Blue competent cells, and positive clones were selected using the β -galactosidase gene and grown overnight in an HM/FM medium with ampicillin. A total of 96 positive clones were bidirectionally sequenced in an automated ABI 377 sequencer (Applied Biosystems, Foster City, California, USA) using T7 and SP6 primers and the BigDye Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems). The authors would like to thank the Conselho Nacional de Desenvolvimento Cient í fi co e Tecnol ó gico (CNPq, No. 472127/2008 -0, 304937/2007 -0, and 140813/2008 • Premise of the study: We developed a new set of microsatellite markers for studying the genome of the janaguba tree, Himatanthus drasticus (Mart.) Plumel, which is used in folk medicine in northeastern Brazil. These novel markers are being used to evaluate the effect of harvesting on the genetic structure and diversity of natural populations of this species.
• Methods and Results: Microsatellite loci were isolated from an enriched H. drasticus genomic library. Nine primer pairs successfully amplifi ed polymorphic microsatellite regions, with an average of 8.5 alleles per locus. The average values of observed and expected heterozygosity were 0.456 and 0.601, respectively.
• Conclusions: The microsatellite markers described here are valuable tools for population genetics studies of H. drasticus . The majority of the primers also amplifi ed sequences in the genome of another species of the same genus. This new set of markers may be useful in designing a genetic conservation strategy and a sustainable management plan for the species.
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the majority of loci, and locus HD1 alone was amplifi ed in this species. These results were expected, as the species belongs to another genus of the Apocynaceae family.
CONCLUSIONS
The microsatellite loci isolated and characterized in this work are potentially useful tools for genetic studies of H. drasticus populations. These microsatellites can be used to analyze genetic diversity, mating systems, and gene fl ow; to fi ne-scale spatial genetic structure; and to perform paternity analysis. All
The sequences were assembled and edited using SeqMan software (DNA-STAR, Madison, Wisconsin, USA). MICROSAT software (A. M. Risterucci, CIRAD, personal communication) was employed to eliminate adaptors and restriction sites from the sequences. The repetitive regions were identifi ed using the Simple Sequence Repeat Identifi cation Tool ( Temnykh et al., 2001 ) , and primer pairs were designed using Primer3Plus software ( Untergasser et al., 2007 ) . After evaluation of the patterns of amplifi ed fragments, nine of the 15 developed markers were selected ( Table 1 ) and the forward primer from each pair was labeled with various fl uorochromes (6-FAM, HEX, and TET). The remaining loci were discarded due to amplifi cation failures, nonspecifi c amplifi cation patterns, or unexpected product sizes.
Microsatellite loci were amplifi ed through PCR performed in 15 µ L total volume containing 5.0 ng of template DNA, 0.8 mM of each forward and reverse primer, 20 mM Tris -HCl pH 8.4, 50 mM KCl, 1.5 mM MgCl, 0.15 mM of each dNTP, and 1 U of Taq DNA polymerase. A PTC-100 thermal cycler (MJ Research, Waltham, Massachusetts, USA) was used for PCR with the following program: 96 ° C for 1 min followed by 30 cycles of denaturation at 94 ° C for 1 min, 1 min at a specifi c annealing temperature ( T a ), and a fi nal extension of 72 ° C for 5 min. Amplifi cation products were verifi ed by electrophoresis on 3% agarose gels containing 0.1 mg ethidium bromide per mL in 1 × TBE buffer (89 mM Tris-borate, 2 mM EDTA, pH 8.0) and were genotyped on 6% denaturing polyacrylamide gels stained with silver nitrate. Amplicons were electrophoretically separated in an ABI 377 automated sequencer (Applied Biosystems) using the GS500 TAMRA marker as the size standard (Applied Biosystems). Fragment size and allele identifi cation were determined using Genescan v. 3.1.2 and Genotyper v. 2.5.2 software (Applied Biosystems). Two populations were sampled for genetic diversity analysis: Population 1 (07 ° 18 ′ 40 ″ S/39 ° 27 ′ 48 ″ W; n = 51) and Population 2 (7 ° 23 ′ 58 ″ S/39 ° 20 ′ 00 ″ W; n = 56). Descriptive statistics and tests of Hardy -Weinberg equilibrium were performed using Arlequin 3.0 analysis ( Excoffi er et al., 2005 ) . Crossspecies amplifi cation was evaluated on H. obovatus (M ü ll. Arg.) Woodson and Plumeria rubra L.
All of the loci were polymorphic and presented a varied degree of diversity ( Table 2 ) . The average number of alleles was 8.5, ranging from two to 14 alleles per locus. Observed and expected heterozygosities ranged from 0.018 to 0.774 (0.456 on average) and from 0.018 to 0.868 (0.601 on average), respectively. The fi xation index presented values between -0.020 and 0.491 (0.215 on average). Six loci in Population 1 and eight in Population 2 signifi cantly departed from the Hardy -Weinberg equilibrium ( P < 0.05). The excess of homozygotes detected in this fi nding may be related to a partial self-incompatibility and mating among relatives.
Five of the nine loci were positively amplifi ed in H. obovatus (55.5%). Some of the primer pairs that demonstrated specifi city to H. drasticus (HD1, HD18, HD19, and HD21) may also be useful in differentiating these two species, which can coexist in some regions. For P. rubra , cross-amplifi cation failed for 
